Stability of structural rings under uniformly distributed radial loads by Williams, H. E.
December 1970
	 Brief 70-10236 
NASA TECH BRIEF 
NASA Tech Briefs announce new technology derived from the U.S. space program. They are issued to encourage commercial 
application. Tech Briefs are available on a subscription basis from the National Technical Information Service, Springfield, 
Virginia 22151. Requests for individual copies or questions relating to the Tech Brief progam may be directed to the Tech-
nology Utilization Division, NASA, Code UT, Washington, D.C. 20546. 
Stability of Structural Rings Under Uniformly Distributed Radial Loads 
An energy-method analysis establishes the param-
eters governing the stability of circular rings acted 
upon by constant, uniformly distributed radial loads. 
The energy method was used so that the nonlinear 
behavior of the structure prior to buckling could be 
accounted for. In addition, this method affords a con-
ceptually superior basis for analyzing the axisym metric 
deviation mode. The analysis requires that the number 
of displacement variables used in the equation for the 
total strain energy in the ring be the smallest possible 
that will still lead to a realistic description of the ex-
pected behavior. 
One example is a ring stiffener in a thin-walled shell 
of revolution subjected to external pressure. The dis-
placements of the ring depend upon the relative stiff-
ness of the shell in and out of the plane of the ring. 
The problem, then, is that of determining the stability 
of a ring acted upon by a uniform radial load and 
subjected to both in-plane and out-of-plane disturb-
ances that may be constrained. 
It is important that in-plane and out-of-plane dis-
placements be given the same emphasis in a study of 
their interaction during buckling. For this reason, the 
displacements of the ring are described in terms of the 
displacements of its centroidal axis and the rotation 
(twist) of the cross section about that axis.
In general, the analysis shows that critical mode 
shapes are a combination of in-plane and out-of-plane 
displacements and that they occur at loads consider-
ably below the classical (in-plane) critical load. For 
symmetrical cross sections, the critical load for the 
constrained ring is greater than that for the corresp2nd-
ing unconstrained ring. 
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